The importance of aerosol emissions for near term climate projections is 
X -6 CHALMERS, N. ET AL.: RAPID WARMING IN RCP 2.6 burning aerosol (BB) which is a composite aerosol. The relative importance of the aerosol 81 types is best compared using the optical depth due to each type (i.e. by multiplying the 82 aerosol load by the extinction coefficient for each species, given by Bellouin et al. [2011] ).
83
Although the extinction co-efficient is dependent on humidity (except for FFBC), for this 84 comparison we have assumed a humidity of 100%, giving an upper limit on the AODs.
85 Figure 2a shows that sulphate aerosol is by far the most optically thick anthropogenically 86 emitted aerosol in both scenarios; it therefore remains the focus of this study. shortwave radiation. These effects may be more important over the northern oceans than 120 elsewhere because, as previously noted, these are relatively pristine evironments.
121
The difference in surface temperature ( Figure 2d ) shows an overall warming in RCP2.6,
122
as expected. A local maximum (0.5-1K) is located in the northeastern Pacific coincident The period during which global mean surface temperature in RCP2.6 is higher than in 129 RCP4.5, discussed in the previous section, is directly related to a rapid increase in global 130 mean surface temperature in RCP2.6, between around 2010 and around 2025 ( Figure 1a ).
131
In this section we investigate the causes of this rapid warming, and relate this event to 132 the comparison with RCP4.5. Figure 3 shows maps of the differences between the 10 year 133 means before and after the rapid warming. In this case a positive value indicates a larger 134 value after the sudden warming identified in Figure 1 .
135
As expected, there is a large reduction in sulphate load, and corresponding decrease The surface energy budget shows the expected increases in downward shortwave radia- in other climate models. In fact there diversity amongst CMIP5 models (See Figure S1 ),
195
which is not surprising given the diversity of approaches to representing aerosols effects.
196
Several models -GFDL-CM3, CSIRO-Mk3-6-0, CanESM2 and MIROC-ESM-CHEM -ap- The hatching shows where the difference is not significantly different from zero at the 5% level. 
